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(54) BEARING AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
bearing with long serviceable life by improving sticking 
performance of a metal sliding layer on a bearing base 
metal and by preventing the peeling of white metal 
relative to load fluctuation in starting/stopping the 
bearing. 

SOLUTION: This sliding bearing is formed by applying a 
metal sliding layer 3 on the bearing base metal 1 by 
thermal spraying. The bearing base metal 1 and the 
metal sliding layer 3 are so joined that the metal sliding 
layer 3 is tightly stuck to a plurality of micro-small-width 
grooves 2 formed in the metal sliding layer formed 
surface of the bearing base metal 1 . The cross section 
shape of the groove is set to a combination of one, two 
or more of a triangle, a square, a split circular, or a 
serrated shape. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the bearing characterized by having joined to the slot of the minute width efface 
of the a large number book which formed said bearing stand gold and a metal sliding layer in the 
metal sliding layer forming face of said bearing stand gold at bearing stand gold in the sliding 
bearing which comes to carry out covering formation of the metal sliding layer by thermal 
spraying in the form where said metal sliding layer was stuck. 

[Claim 2] It is the bearing characterized by the cross-section configurations of the slot of 
bearing stand gold being any one sort or two sorts or more of compounds of a triangle, a square, 
a rate round shape, or a serrated knife form in bearing according to claim 1 . 
[Claim 3] It is the bearing characterized by the arrays of a slot being any one sort or two sorts 
or more of compounds of the shape of parallel, a crossover, a swirl, a curled form, or a mesh in 
bearing according to claim 1 or 2. 

[Claim 4] It is the bearing characterized by the pitch of a slot being 1mm or more In bearing 
given in either to claims 1 -3. 

[Claim 5] It is the bearing characterized by the depth of flute being 0.5mm or more in bearing 
given in either to claims 1-4. 

[Claim 6] Bearing characterized by forming still more detailed irregularity in either to claims 1-5 
in the bearing of a publication at the wall surface of a slot. 

[Claim 7] It is the bearing characterized by being formed along the rectangular direction to the 
sliding direction of the shaft with which a slot is supported in bearing given in either to claims 1- 
6- 

[Claim 8] It is the bearing characterized by making the corner cross-section configuration of the 
trough of a slot into radii with a radius of 0.5mm or more in bearing given in either to claims 1-7. 
[Claim 9] Bearing characterized by making surface area of the metal sliding layer forming face of 
the bearing stand gold which formed the slot in either to claims 1-8 in the bearing of a 
publication into 1.4 or more times of this surface area when not forming the slot concerned. 
[Claim 10] The slot indicated to the metal sliding layer shaping side of bearing stand gold at 
either to claims 1-9 An engine lathe, NC engine lathe, a milling machine, a machining center, a 
drilling machine, a shaper, A slotting machine, a boring machine, a gear cutting machine, a grinder, 
an electron discharge method, a wire electron discharge method, The manufacture approach of 
the bearing characterized by fabricating a metal sliding layer by the spraying process to the 
metal sliding layer forming face in which it formed in by electrochemical machining, blasting, a 
grinder, any one sort of the etching, or two sorts or more of compound processings, and this slot 
was formed. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bearing manufacture approach for 
manufacturing the bearing which starts the sliding bearing applied as thrust bearing or journal 
bearing, such as a hydraulic turbine, a gas turbine, a steam turbine, a diesel power plant, a motor, 
and a pump, etc. especially by which the metal sliding layer was formed in bearing stand gold with 
the high degree of adhesion, and its bearing. 
[0002] 

[Description of the Prior Art] Generally, white metal is lined by the bearing stand gold of sliding 
bearing, such as thrust bearing and journal bearing. As for lining of this white metal, it was mainly 
conventionally performed by casting, such as centrifugal pressure casting, (for example, JP,1- 
1 7694,Y, JP,8-1 35660,A. JP,8-291 824.A, etc.). 

[0003] In forming lining using this casting, bearing stand gold is beforehand immersed in about 
80-degree C organic solvent, and sufficient cleaning processing is performed, and after giving 
tinning or tin solder to a bearing stand golden front face as surface treatment, it lines white 
metal by casting. Generally the adhesion force of the bearing stand gold of bearing and white 
metal which are manufactured by such approach is 49-78.4MPa (5-8Kgf/mm2). 
[0004] In addition, recently, it replaces with casting of white metal, white metal by the spraying 
process is formed, and aiming at manufacture cost reduction and improvement in dependability is 
proposed (for example. JP,5-339700,A. JP,2000-17418.A, etc.). 

[0005] According to such a spraying process, white metal can be formed on bearing stand gold 
comparatively easily, and complicated activity strokes, such as tinning which is pretreatment, 
can be lessened as compared with casting. 
[0006] 

[Problem(s) to be Solved by the Invention] There are various problems which should be solved in 
above-mentioned casting, an above-mentioned spraying process, etc. 

[0007] In forming a white-metal sliding layer in the case of casting, a significant difference is 
produced according to the difference of a cooling rate in the organization of the white metal of a 
bearing stand golden interface, and the white metal of a surface layer at the time of cooling after 
casting. That is, in a surface layer, a segregation serves as an organization which a defect tends 
to generate. For this reason, in casting, the lining layer of white metal was thickened and 
machining has removed the surface segregation layer. Moreover, in casting, there is a problem 
that a white-metal layer has many presentation segregations, and the adhesion reinforcement of 
the white metal to bearing stand gold becomes an ununiformity. 

[0008] Furthermore, in order to perform a lot of use of an organic solvent and tinning of surface 
treatment as pretreatment, and tin solder processing in casting, an environmental viewpoint to 
workability is inferior, in addition, although the technique of forming a minute hollow in the metal 
sliding layer forming face of bearing stand gold, and sticking a metal sliding layer to the hollow by 
centrifugal pressure casting is also proposed (JP,8-291824,A), minute hollow formation 
processing is difficult — etc. — a metal sliding layer cannot make it fully able to eat away, and 
cannot give high adhesion reinforcement to each hollow except that there is a difficulty. 
[0009] On the other hand, a white-metal ingredient is a low-melt point point, and since it is an 
elasticity ingredient, even if it carries out direct thermal spraying on comparatively hard bearing 
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stand gold, in the case of a spraying process, interlocking of white metal is bad, and there is a 
problem which exfoliation of the white-metal layer by lack of the mechanical adhesion force 
produces in it. Moreover, in a spraying process, since the construction conditions of a low heat 
input are used and the temperature of bearing stand gold is suppressed by 200 degrees C or 
less, the diffusion reaction of bearing stand gold and white metal cannot be expected, but the 
adhesion force is low. 

[0010] This invention is made In view of such a conventional situation, and the mechanical and 
metallurgy-adhesion of bearing stand gold and a metal sliding layer Is raised, and It Is long lasting 
and alms at offering reliable bearing and its manufacture approach. 
[0011] 

[Means for Solving the Problem] In an applicant, the technique which makes the thermal- 
spraying side of bearing stand gold bearing stand gold by blasting processing before thermal- 
spraying construction of a metal sliding layer at the surface roughness whose Ra Is 5 
micrometers - 50 micrometers, and whose Rmax Is 30-500 micrometers In the sliding bearing 
which comes to carry out covering formation of the metal sliding layer by thermal spraying Is 
proposed (provisional-publicatlon-of-a-patent 2000-No. 1 741 8 official report). 
[0012] In an invention-in-thls-applicatlon person etc., it is made, as a result of inquiring In order 
to acquire technical effectiveness further much more more advanced than this proposal 
technique, and the following means attains the purpose mentioned above. 

[0013] That is, in invention of claim 1, the bearing characterized by having joined to the slot of 
the minute width of face of the a large number book which formed said bearing stand gold and a 
metal sliding layer in the metal sliding layer forming face of said bearing stand gold at bearing 
stand gold in the sliding bearing which comes to carry out covering formation of the metal sliding 
layer by thermal spraying In the form where said metal sliding layer was stuck is offered. 
[0014] Since the ingredient of a metal sliding layer will be in the condition of eating away by 
thermal spraying, through the slot of the minute width of face of an a large number book 
established in bearing stand gold according to this Invention, the adhesion of bearing stand gold 
and a metal sliding layer caii be raised, exfoliation of the metal to bearing starting and the load 
fluctuation at the time of a halt can be prevented, frictional heat with a shaft can be quickly 
transmitted to bearing stand gold, and the bearing loss by frictional heat can be reduced. 
Especially, by this invention, in order to form the slot as a filament in bearing stand gold, it is 
carried out very good in the form which continued without interlocking adhesion into a slot 
producing a clearance etc. on the occasion of joining of a metal sliding layer. And to metal 
bearing stand gold, as compared with formation of a minute hollow etc., a slot Is easy and highly 
precise and can be fabricated by mechanical processing. 

[0015] In this invention, the cross-section configuration of the slot of bearing stand gold is 
desirably considered as any one sort or two sorts or more of compounds of a triangle, a square, 
a rate round shape, or a serrated knife form (claim 2). By considering as such a cross-section 
configuration, the adhesion of bearing stand gold and a TOMETARU sliding layer Increases more. 
[0016] Moreover, in this invention, the array of a slot is desirably considered as any one sort or 
two sorts or more of compounds of the shape of parallel, a crossover, a swirl, a curled form, or a 
mesh (claim 3). The slot formed to the ring-like end face of the bearing stand gold which 
constitutes thrust bearing spirally [ the slot which formed the spiral slot in shaft orientations 
spirally to the inner skin of the bearing stand gold of the shape of a cylinder which constitutes 
journal bearing, and a curled form slot ] is pointed out here. A mesh-like slot points out a slot 
which combined the parallel slot where sense differs In the state of 2 or more and mixture. 
[0017] A dimension value with the desirable slot furthermore proved from the experimental result 
in this invention, the gestalt element, etc. are as follows. 

[0018] The pitch of a slot is set to 1mm or more (claim 4). The depth of flute may be 0.5mm or 
more (claim 5). Still more detailed irregularity is formed in the wall surface of a slot (claim 6). A 
slot is formed along the rectangular direction to the sliding direction of the shaft supported 
(claim 7). Let the corner cross-section configuration of the trough of a slot be radii with a radius 
of 0.5mm or more (claim 8). Surface area of the metal sliding layer forming face of the bearing 
stand gold in which the slot was formed is made into 1.4 or more times of this surface area when 



flle://H:¥JPOEn¥JP-A-2002-276662.html 



7/23/2007 



JP-A-2002-276662 



Page 5 of 10 



not forming the slot concerned (claim 9). 

[001 9] While being able to form the metal sliding layer which has improved interlocking of metal 
into bearing stand gold by preparing the slot beyond pitch 1mm, a slot with a depth of 0.5mm or 
more, or the slot of the both on bearing stand gold, a mechanical strength can be high, load 
carrying capacity can be high, the adhesion of bearing stand gold and a metal sliding layer can be 
raised, and exfoliation of the metal to bearing starting and the load fluctuation at the time of a 
halt can be prevented. Interlocking of metal is not improved as the slot prepared on bearing 
stand gold is less than [ pitch 1mm ] and the depth of flute is 0.5mm, and improvement in a 
mechanical strength or load carrying capacity cannot necessarily be aimed at fully. While being 
able to form the metal sliding layer which has improved interlocking of metal into bearing stand 
gold by preparing detailed irregularity in the groove surface formed on bearing stand gold, a 
mechanical strength can be still higher and the adhesion of bearing stand gold and a metal sliding 
layer can be raised. 

[0020] By preparing the slot which becomes a right angle to the sliding direction of a shaft on 
bearing stand gold, the adhesion of bearing stand gold and a metal sliding layer can be raised, and 
exfoliation of the metal to bearing starting and the load fluctuation at the time of a halt can be 
prevented. By preparing the corner of the shape of radii with a radius of 0.5mm or more in the 
trough of the slot formed on bearing stand gold, the hole section can be lost to the interface of 
the bearing stand gold in a spraying process, and thermal-spraying metal, and the adhesion of 
bearing stand gold and a metal sliding layer can be raised. When the radius of the trough of a slot 
is less than 0.5mm, the opening section remains and thermal-spraying metal may not fully be 
formed to the method of the inside of a corner. While interlocking of the thermal-spraying metal 
to bearing stand gold is improvable by making surface area of the metal sliding layer forming face 
of the bearing stand gold in which the slot was formed into 1 .4 or more times of this surface area 
when not forming the slot concerned, a mechanical strength and load carrying capacity are high, 
and it is checked by trial that the adhesion of bearing stand gold and a metal sliding layer can 
improve. Consequently, exfoliation of the thermal-spraying metal to bearing starting and the load 
fluctuation at the time of a halt can be prevented, frictional heat with the shaft which should be 
supported can be quickly transmitted to bearing stand gold, and the bearing loss by frictional 
heat can be reduced. In not filling bearing stand golden surface area 1.4 times when not forming 
a slot, interlocking of the thermal-spraying metal to bearing stand gold cannot be improved, but 
the above-mentioned effectiveness declines. 

[0021] In invention of claim 10. moreover, the slot indicated to the metal sliding layer shaping 
side of bearing stand gold at either to claims 1-9 An engine lathe. NC engine lathe, a milling 
machine, a machining center, a drilling machine, a shaper, A slotting machine, a boring machine, a 
gear cutting machine, a grinder, an electron discharge method, a wire electron discharge method. 
The metal sliding layer forming face in which it formed in by electrochemical machining, blasting, 
a grinder, any one sort of the etching, or two sorts or more of compound processings, and this 
slot was formed is provided with the manufacture approach of the bearing characterized by 
fabricating a metal sliding layer by the spraying process. 

[0022] According to the manufacture approach of this invention, by any one sort or two sorts or 
more of adoption of the above-mentioned processing approach, while being able to form various 
slots on bearing stand gold, the formation approach of the slot corresponding to change of the 
configuration and dimension of bearing stand gold is chosen, and effective bearing manufacture is 
attained by optimal processing. 
[0023] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing. 

[0024] The 1 st operation gestalt ( drawing 1 - drawing 4 ) book operation gestalt explains the 
case where covering formation of the white-metal sliding layer is carried out by thermal spraying 
to bearing stand gold by making journal bearing into an example. 

[0025] Drawing 1 is the important section sectional view expanding and showing the metal sliding 
section formation part of bearing, and drawing 2 is the perspective view showing the slot 
formation condition to bearing stand gold. Drawing 3 is drawing explaining a slot dimension etc., 
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and drawing 4 is drawing showing the modification of a slot. 

[0026] As shown in drawing 2 , the spiral slot 2 (2a) and the slot 2 of two or more shape of a 
straight line parallel to shaft orientations (2b) are formed in inner skin 1a of cylinder-like bearing 
stand gold 1. The hand of cut a of the shaft ( drawing 1 illustration abbreviation) supported by 
shaft orientations and parallel, i.e., the bearing concerned, and stralght-lineHike slot 2b cross at 
right angles. In addition, in drawing 2 , although slot spacing of each slot 2 is widely shown in 
order to make a check by looking easy, these are densely arranged in the pitch mentioned later. 
[0027] Drawing 1 carries out thermal spraying of the white-metal sliding layer 3 to bearing stand 
gold 1, expands partially the condition of having made the shaft 4 ****ing in this white-metal 
sliding layer 3, and shows it to the detail. As shown in this drawing 1 , many slots 2 of a cross- 
section triangle are formed in the metal sliding layer forming face of bearing stand gold 1, and the 
metal sliding layer forming face serves as the cross-section configuration where much Yamagata 
continued so to speak. Processing of this slot 2 is performed by an engine lathe, NC engine 
lathe, a milling machine, a machining center, a drilling machine, a shaper, a slotting machine, a 
boring machine, a gear cutting machine, a grinder, an electron discharge method, a wire electron 
discharge method, electrochemical machining, blasting, a grinder, etching, etc. 
[0028] Moreover, as a spraying process of the white-metal sliding layer 4, a high-speed flame- 
spraying method or a ultra high-speed flame-spraying method is applied, and it is firmly stuck to 
bearing stand gold 1 and the white-metal sliding layer 4. That is, since these spraying processes 
have the rate at which the rate of a gas frame exceeds acoustic velocity, when a thermal spray 
material collides with a thermal-spraying-ed object, they eat away into a thermal-spraying-ed 
object ingredient by the impact, and, thereby, become very firm [ the adhesion of bearing stand 
gold 1 and the white-metal sliding layer 3 ]. 

[0029] Since the adhesion of the white-metal sliding layer 3 influences a bearing life, it is 
required as a main element of bearing that adhesion should be high. Generally in bearing design, 
the adhesion force of bearing stand gold 1 and the white-metal sliding layer 3 assumes 49- 
78.4MPa (5-8Kgf/mm2). With this operation gestalt The trial shown in following (1), (2), and (3) 
was performed about the surface area of the white-metal sliding layer forming face of the depth 
of the slot 2 with which are satisfied of this adhesion force, a pitch, and the bearing stand gold 1 
in which the slot 2 was formed. 

[0030] (1) Related drawing 3 of the depth of a slot 2 and the adhesion force shows the pitch (P) 
of a slot 2, and the measuring point of the depth (D). 

[0031] The depth (D) of the slot 2 shown in this drawing 3 cannot carry out the adhesion force 
of bearing stand gold 1 and the white-metal sliding layer 3 more than 49MPa(s) (5Kgf/mm2). 
when below fixed is small. As a result of measuring the case where create the test piece of the 
cross-section configuration shown in drawing 1 as a channel depth trial, and the adhesion force 
is set to 49 or more MPas, the depth of correspond of a slot 2 was a thing 0.5mm or more. When 
the depth of a slot 2 was less than 0.5mm, it was checked that the adhesion force does not 
reach 49MPa(s). 

[0032] (2) The related adhesion force of the pitch of a slot 2 and the adhesion force is 
influenced by the pitch (P) besides the depth (D) of a slot 2. The following table 1 sets the slot 2 
with a depth of 0.5mm as various pitches (P), and shows the result of having measured the 
adhesion force. 



[0033] 
[Table 1] 





(mm) 


m m t> 

(MP a) 




1 


0. 6 


3 7.2 


X 


2 


0. 8 


4 1.1 




3 


1 . 0 


4 9 


O 


4 


1 . 2 


5 3.9 


o 


5 


1 . 4 


5 8.8 


o 


6 


1 . 6 


6 8.6 


o 


7 


1 . B 


7 8.4 


o 
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As shown in the above-mentioned table 1, the adhesion force test piece to which the pitch (P) 
of a slot 2 was changed every 0.2mm in 0.6mm - 1.8mm was produced as two or more specimens 
(experimental run numbers 1-7), and the adhesion force of bearing stand gold 1 and the WAITO 
metal sliding layer 3 was measured. Consequently, it became clear that the thing of the test 
numbers [ in / in the test piece with which are satisfied of 49-78.4MPa which is a design value / 
Table 1 ] 1-7, i.e., the pitch of a slot 2, (P) is a thing (judgment O mark) 1.0mm or more. 
[0034] While being able to form the white-metal sliding layer 3 which has improved interlocking of 
white metal into bearing stand gold 1 by this by forming the slot 2 beyond pitch 1 .0mm on 
bearing stand gold 1, the mechanical strength was high, load carrying capacity was high, the 
adhesion of bearing stand gold 1 and the white-metal sliding layer 3 was raised, and preventing 
exfoliation of the metal to bearing starting and the load fluctuation at the time of a halt was 
checked. 

[0035] (3) Table 2 of the relation following to the adhesion force of the surface area of the 
white-metal sliding layer forming face of the bearing stand gold 1 in which the slot 2 was formed, 
and this surface area when not forming the slot 2 concerned sets up various surface areas of 
the white-metal sliding layer forming face of bearing stand gold 1 , and shows the result of having 
measured the adhesion force. 
[0036] 

[Table 2] 







m m -jj 

(MPa) 




8 


1 . 0 


3 9.2 


X 


9 


1 . 2 


4 2.1 


X 


1 0 


1 . 4 


4 9 


O 


1 1 


1 . 6 


5 8.8 


O 


1 2 


1 . 8 


6 8.6 


O 


1 3 


2. 0 


7 8.4 


O 



As shown in the above-mentioned table 2, the adhesion force test piece to which the ratio of 
the surface area of the white-metal sliding layer forming face of the bearing stand gold 1 in 
which the slot 2 was formed, and this surface area when not forming the slot 2 concerned was 
changed for every 0.2 in 1.0-2.0 as two or more specimens (experimental run numbers 8-13) was 
produced, and the adhesion force of bearing stand gold 1 and the WAITO metal sliding layer 3 
was measured. Consequently, it became clear that the thing of the test numbers [ in / in the 
test piece with which are satisfied of 49-78.4MPa which is a design value / Table 2 ] 10-13, and 
said ratio are things Oudgment O mark) 1 .4mm or more. 

[0037] While interlocking of the white-metal layer 3 to bearing stand gold 1 was improvable by 
making by this surface area of the white-metal sliding layer forming face of the bearing stand 
gold in which the slot 2 was formed into 1 .4 or more times of this surface area when not forming 
the slot 2 concerned, a mechanical strength and load carrying capacity were high, and it was 
checked by trial that the adhesion of bearing stand gold 1 and the white-metal sliding layer 3 can 
improve. Consequently, exfoliation of the white-metal sliding layer 3 to bearing starting and the 
load fluctuation at the time of a halt can be prevented, frictional heat with the shaft 4 which 
should be supported can be quickly transmitted to bearing stand gold 1 , and the bearing loss by 
frictional heat can be reduced. When the surface area of bearing stand gold 1 was not filled 1 .4 
times when not forming a slot 2, interlocking of the white-metal sliding layer 3 to bearing stand 
gold 1 has not been improved, but it turned out that effectiveness declines. 

[0038] Drawing 4 shows the bearing configuration which formed the still more detailed irregularity 
5 in the wall surface of a slot 2 as a modification of this operation gestalt. In the example shown 
in this drawing 4 , the detailed irregularity 5 was formed in the groove surface formed on bearing 
stand gold 1 by an electron discharge method, a wire electron discharge method, electrochemical 
machining, blasting, the grinder, etching, etc. A groove is sufficient as this irregularity 5. and a 
hollow-like thing is sufficient as it. 
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[0039] By forming such detailed irregularity 5, interlocking of the white-metal sliding layer 3 is 
further improved by bearing stand gold 1, and a mechanical strength can be still higher and can 
raise more the adhesion of bearing stand gold 1 and the white-metal sliding layer 3. 
[0040] It is the thing of an about when the 2nd operation gestalt ( drawing 5 - drawing 7 ) book 
operation gestalt as well as the 1 st operation gestalt carries out covering formation of the 
white-metal sliding layer 3 by thermal spraying by making Journal bearing into an example at 
bearing stand gold 1 . 

[0041] Drawing 5 is the perspective view showing the slot formation condition to bearing stand 
gold 1, and drawing 6 and drawin g 7 are the important section sectional views expanding and 
showing the white-metal sliding layer 3 formation part of bearing stand gold 1. 
[0042] As shown in drawing 5 , in this operation gestalt, the mesh-like slot 2 (2c) covering the 
whole inner skin la of bearing stand gold 1 and the slot 2 of two or more shape of a straight line 
parallel to shaft orientations (2b) are formed. 

[0043] Straight-line-like slot 2b is parallel to shaft orientations, and is the same as that of what 
intersected perpendicularly with the hand of cut a of the shaft (illustration abbreviation) 
supported by the bearing concerned, and was shown with the 1 st operation gestalt. That is, as 
shown in drawing 6 , straight-line-like slot 2b is made into the shape of a quirk of the shape of a 
triangle of fixed magnitude as well as the 1 st operation gestalt. 

[0044] On the other hand, mesh-like slot 2c makes interwoven with the parallel slot in alignment 
with the 2-way from which the sense differs each other, it is the thing of a combination slot 
configuration at the shape of a grid, and this point differs from the 1st operation gestalt. That is, 
as shown in drawing 7 , in the case of mesh-like slot 2b, the intersection part serves as the 
shape of a dense triangle by mixture of a slot 2. 

[0045] Thus, since the ingredient of a metal sliding layer will be in the condition of eating away 
by thermal spraying, through the slot of the minute width of face of an a large number book 
established in bearing stand gold 1 by forming two kinds of slot 2bs, and 2c with this operation 
gestalt The adhesion of bearing stand gold 1 and the white-metal sliding layer 3 can be raised, 
exfoliation of the white metal to bearing starting and the load fluctuation at the time of a halt 
can be prevented, frictional heat with a shaft can be quickly transmitted to bearing stand gold, 
and the bearing loss by frictional heat can be reduced. In addition, about slot 2b in this operation 
gestalt, the dimension relation of 2c, and its effectiveness, it is the same as that of the 1 st 
operation gestalt. 

[0046] The 3rd operation gestalt ( drawing 8 , drawing 9 ) book operation gestalt is the thing of 
an about when carrying out covering formation of the white-metal sliding layer 3 by thermal 
spraying at the bearing stand gold 1 of thrust bearing unlike the 1 st operation gestalt. Drawing 8 
shows the example of the 1st configuration, and drawing 9 shows the example of the 2nd 

configuration. 

[0047] The example of the 1 st configuration shown in drawing 8 has the cuHed form slot 2 (2d) 
formed in the said alignment on the axial right-angle side of the shape of a ring used as the 
sliding surface of bearing stand gold 1, and the slot 2 (2e) of the shape of a straight line formed 
in the radial. Straight-line-like slot 2e will be in the condition of intersecting perpendicularly with 
the hand of cut b of the shaft (illustration abbreviation) supported by the bearing concerned. 
[0048] Moreover, the example of the 2nd configuration shown in drawing 9 has the mesh-like slot 
2 (2f) and the slot 2 (2e) of the shape of a straight line formed at the radial on the axial right- 
angle side of the shape of a ring used as the sliding surface of bearing stand gold 1 . Straight- 
lineHike slot 2e is the same as that of what was shown in drawing 8 . 

[0049] It is the same as that of the thing of the 1 st operation gestalt about a configuration, 
dimension relation, etc. of each slot 2 (2d) of the bearing stand gold 1 shown in such drawing 8 
and drawing 9 . (2e), and (2f). 

[0050] According to this operation gestalt. into the bearing stand gold 1 of thrust bearing by 
forming 22d of slots. (2e), and (2f) about the case where covering formation of the white-metal 
sliding layer 3 is carried out by thermal spraying Since the ingredient of a metal sliding layer will 
be in the condition of eating away by thermal spraying, through the slot of the minute width of 
face of an a large number book established in bearing stand gold 1 The adhesion of bearing stand 
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gold 1 and a white-metal sliding layer can be raised, exfoliation of the white metal to bearing 
starting and the load fluctuation at the time of a halt can be prevented, frictional heat with a 
shaft can be quickly transmitted to bearing stand gold, and the bearing loss by frictional heat can 
be reduced. 

[0051] In other the 1st which carried out operation gestalt ( drawing 10 - drawing 1 3 ) **** - 
3rd operation gestalten, although the case where the cross section of the slot 2 of bearing stand 
gold 1 was made into the shape of a triangle was explained, by this invention, a slot 2 can be 
carried out as other various cross-section configurations. 

[0052] the case where drawing 10 used the cross section of a slot 2 as the square at bearing 
stand gold 1 , and spray forming of the white-metal sliding layer 3 is carried out — being shown - 
- drawing 1 1 — the same — the cross section of a slot 2 — half-segmented — the case where 
it is presupposed that it is circular is shown and drawing 12 shows similarly the case where the 
cross section of a slot 2 is made into the shape of a serrated knife. The same effectiveness as 
the case of each operation gestalt concerned can be done so by applying the slot 2 of these 
various cross sections to journal bearing or thrust bearing like said the 1 st - 3rd operation 
gestalt. 

[0053] Drawing 13 shows the application in the case of having the slot 2 of the square cross 
section shown in drawing 10 . As shown In drawing 13 (a), when the slot 2 of a square cross 
section is formed, it does not spread to the trough of the white-metal fang furrow 2, but the hole 
section 6 arises, and the adhesion of bearing stand gold 1 and the white-metal sliding layer 3 is 
reduced. So, with this operation gestalt, as shown in drawing 13 (b), the semicircle-like corner 7 
is formed in the trough of the slot 2 formed on bearing stand gold 1. By this, it can spread to the 
trough of the white-metal fang furrow 2, the hole section can be lost between bearing stand gold 
1 and the white-metal sliding layer 3, and adhesion can be raised. 

[0054] In this case, although the opening section remains and thermal-spraying white metal may 
not fully be formed to a way among corners 7 when the radius of the corner 7 of the trough of a 
slot 2 is less than 0.5mm As shown in drawing 13 (b), with a radius [ of the corner section 7 of 
the trough of the slot 2 formed on bearing stand gold 1 ] of 0.5mm or more by supposing that it 
is circular The hole section can be lost to the interface of the bearing stand gold 1 in the case of 
spraying process application, and the thermal-spraying metal sliding layer 3, and the adhesion of 
bearing stand gold 1 and the metal sliding layer 3 can be raised. 
[0055] 

[Effect of the Invention] According to this invention, as explained above, exfoliation of the metal 
sliding layer to improvement in the adhesion of the metal sliding layer on bearing stand gold, 
bearing starting, and the load fluctuation at the time of a halt can be prevented, it is long lasting 
and reliable bearing and its manufacture approach can be offered. 
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[Drawing 1] The important section expanded sectional view in which showing the 1st operation 
gestalt of this invention, and showing the condition of having formed the slot on bearing stand 
gold. 

[Drawing 2] The perspective view in which showing the 1st operation gestalt of this invention, 
and showing the example of application to journal bearing. 

[Drawing 3] The explanatory view In which showing the 1 st operation gestalt of this invention, 
and showing a slot dimension. 

[Drawin g 4] Drawing in which showing the 1st operation gestalt of this invention, and showing a 
quirk-like application. 

[Drawing 5] The perspective view in which showing the 2nd operation gestalt of this invention, 
and showing the example of application to journal bearing. 

[Drawing 6] The enlarged drawing in which showing the 2nd operation gestalt of this invention, 
and showing a slot cross section. 

[Drawing 7] The enlarged drawing in which showing the 2nd operation gestalt of this invention, 
and showing other slot cross sections. 

[Drawing 8] The top view in which showing the example of the 1st configuration of the 3rd 
operation gestalt of this invention, and showing the example of application to thrust bearing. 
[Drawing 9] The top view in which showing the example of the 2nd configuration of the 3rd 
operation gestalt of this invention, and showing the example of application to thrust bearing. 
[Drawing 10] Drawing in which showing other operation gestalten of this invention, and showing a 
square slot cross section. 

[Drawing 1 1] Drawing in which showing other operation gestalten of this invention, and showing a 
circular slot cross section. 

[Drawing 1 2 ] Drawing in which showing other operation gestalten of this invention, and showing a 
serrated knife-like slot cross section. 

[Drawing 13] It is drawing in which drawing in which (a) shows the example of a comparison, and 
(b) show the example of this invention application by showing other operation gestalten of this 
invention. 

[Description of Notations] 

1 Bearing Stand Gold 

2 (2a-2f) Slot 

3 White-Metal Sliding Layer 

4 Shaft 

5 Detailed Irregularity 

6 Hole Section 

7 Corner 
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